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This invention relates to electrical insulation 
and more particularly to an improved method of 
applying an insulating material to an electrical 
conductor. 
In Patent 2,290,671 to Guglielmo Camilli, lay- 
mond J. Hemphfll, and Harold S. Endicott, as- 
signed to the:same assignee as the present 
plication, there is disclosed a. method for hy- 
drauiically applying insulation fo an electrically 
conductingarticle. In this methodl the insulat- 
ing material, such as paper pulp, which is fo be 
coated on the article fo be insulated, is suitably 
beaten or broken into finely divided particles of 
proper size and is then mixed with any suitable 
liquid, such as water. The article fo be insulated 
may be perforated or a suitable screening or 
liquid-pemeable material may be placed around 
the article, and the article iæ then immersed in 
the liquid. The perforations or screening are 
necessary in order to allow the liquid adjacent 
the outside surface of the perforated member or 
screen fo pass through the perforations and de- 
posit its suspension on the outside surface of the 
screen member when a difference of pressure be- 
tween the liquid inside the perforated member 
or screen and the liquid surrounding the per- 
forated member or screen is created. If this 
movement of the liquid takes place at a sufficient- 
ly fast rate, the liquid passing through the per- 
forations will deposit ifs suspension on the outside 
surface thereof. In this manner, insulation may 
be hydraulically applied fo any suitable member, 
iuch as a coil, if being only necessary to use 
sulating material which, when beaten, will have 
particles of flbers of sufficiently large size so that 
they wfll hot pass through the permeable vrap- 
ping or screen with the liquid. 
,One limitation which occurs in connection 
with the hereinbefore described method, as dis- 
closed in Patent 2,290,671, is that when a rel- 
atively rhin layer of the insulating coating bas 
been applied on the perforated or permeable 
screening material, the differential in pressure 
between the liquid inside the screen and the liquid 
outside the screen is hot suiïicient fo draw addi- 
tional liquid through the perforations of the 
screen. As a result, only relatively rhin coatings 
of insulation may be applied in accordance with 
the method just described. 
Another problem which is encountered when 
insulating by the hydraulic method described 
hereinbefore is that of providing suitable ducts 
for the passage of liquid about the cofl inside the 
screening or permeable wrapping, since satis- 
factory deposition of the suspended insulating 
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material requires a relatively fast fiow of liquid 
through the screening surrounding the coil. 
It is an object of out invention to provide a 
new and improvëd method for hydraulically 
5 applying insulation fo an electrical conducting 
member, such as a coil. 
 If is a further object of out invention to pro- 
vide a method for applying a plurality of ]ayers 
of insulating material hydraulically. 
l0 If is a still further objecgof out invention ' to 
provide an improvement over the hydraulic in- 
" sulating method disclosed in Patent 2,290,671, 
mentioned hereinbefore. 
Another object of out invention is fo provide án 
15 irnproved duct sYstem within the screenirg br 
15èrmeable wrapping about the coil winding in 
order to promote more rapid uid flow- there- 
through. 
In accordance with the objectives hereinbefore 
20 outlined, this invention provides a method for 
applying a plurality Of layers of insulating ma- 
terial by a hydraulic method, wherein after ne 
insulating coating bas been applied in accord- 
ance with the method described in Patënt 2,290,- 
25 671, spacer members and a permeable wrappirig 
are applied over the initial cqating, and the chan- 
riel so provided is connected to a vacuum source 
in order to draw more liquid through the per- 
' meable wrapping thereby causing the deposition 
3o of an additional coating of insulating material. 
Also, this invention provides pressboard ipacer 
members between the concentric turns of a disc 
coil and also between the coi ! layers comprised 
of a plurality of such concentric turns, in order 
35 £o provide ducts for the free ow of liquid after 
it ' bas passed through the screening or permeable 
wrapping surrounding the coil. 
.The features of thiæ invention which we be- 
lieve to be novel are set forth with particalarity 
49 in the appended claires. Out invention.itself, 
however, both as to its organization and use, fo- 
gerber with further objects and advantages 
thereof, may best be understood by reference fo 
the following description taken in connection 
45 with the accompanying drawing in vhich Fig. 1 
represents a view, partly in section, of a coil be- 
ing insulated in accordance with out invention; 
 F].g. 2 is a cross-sectional view along line 2 of 
Fig. 1; ig. 3 is a view of the coil of Figs. I and 2 
9 with an additional layer of insulation applied 
thereto; Figs. 4 and 5 are views of spacer mem- 
bers used fo provide the liquid-ow ducts shown 
in Figs. 1, 2, and 3. 
Referring now fo the drawing, there, is shown 
55 in Figs. 1 and 2 a coil  which is fo be.insulatèd, 



3 
coluprised of a plurality of concentric turns 
and 4» and provided with terminal leads 5 and 
In the elubodiluent illustrated in the drawing, 
cofl  is annular shaped and coluprises a plurality 
of superposed winding layers  1,  ,  9 and 
Each winding layer is annular shaped and formed 
by spirally winding a plurality 0fïnsulated con- 
ductor turns such as 2, 3, 4 in a radial plane. 
While in the elubodiluent shown in the drawing, 
each conductor 2, 3, 4 is represented as a single 
conductor turn, it will be understood that each 
conductor 2, 3, 4 could also represent a plurality 
of successive spiral]y-wound turns lying in he 
salue radial plane. Also, each Of the layers I, 
8» 9 and 2 could represent a plurality ofsuper- 
posed layers. The winding layers are arranged 
in two axially-extending sections which are axial- 
ly separated by a spacer lueluber  coluprised of 
solue material such as cardboard or pïessboard 
spirally wound to forma generally annular figure, 
shown separately in Fig. 5. The resultant .spacer 
lueluber  is then p]aced between the two sections 
of the coil, as will best be seen in Fig. 2. In order 
to luaintain ducts between the concentric winding 
turns 2, 3, and 4, corrugated strips  luade of 
pressboard or solue similar luaterial are placed 
between these turns. Separate corrugated strips 
8 are used on each side of spacer  which, as bas 
been mentioned, is placed between the two wind- 
ing sections of coil . A separate view of the 
corrugated strip 8 is shown in Fig . 4. 
A urther layer of the: corugated strip 8 luay 
be wound around the complete coil asselubly, as 
shown at 9 in Figs. 1 and 2, in order to space 
the coil asselubly frolu the pm'forated container 
or perlueable wrapping fo be subsequent]y 
plied, as will be described hereinafter. 
After the coil  has been provided with ducts 
by lueans of spacr luembers  and 8, and spacer 
$ has also been wound around the coil assembly, 
as shown at 9, the entire asselubly is then sur- 
rounded by a suitable permeable wrapping or 
perforated container through which the treating 
liquid luay pass to cause the deposition of insu- 
lating luaterial. 
In the construction illustrated in Fig. 1, a per- 
forated luetal shield is used as the lueans for 
filtering the liquid. This shield is in the forlu 
of a split ring 9 having connected to it a per- 
forated metal tube  through which terminal 
leads 5 and 6 pass. A shield of this type is 
scribed in luore detail in Patent 2,280,625 to 
Camilli, assigned to the salue assignee as the 
present application. Perforated luetai ring 
and its associated connected luetal tube   serve 
the dual function of providing an electrostatic 
shield for the coil , and leads 5 and 6, which 
may be necessary if the coil is operated at a high 
potential above ground, and also as a ffltering 
lueluber upon which the suspended insu!ating 
terial luay be deposited. 
The shield is connected to one of the leads 5 or 
6 by a conductor  so that the shield and the 
lead to which it is connected will have a definite 
voltage relationship. If this connection is hot 
luade, the shield luay assulue an indefinite volt- 
age which depends upon the electrostatic capacity 
between the leads and the shield, and also upon 
the capacity between the shield and ground. The 
shield is forlued with a sluoothly curved outer 
surface, with the radius of curvature of each part 
of the shield being sucient to prevnt corona 
between the coil  and ground. 
After the coil  has been provided with suitable 
ducts by lueans of spacer luembers 7 and 8, as 
shown in Figs. 1 thr0ugh , and has been placed 
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in a permeable container, such as the perforated 
luetal shield hereinbefore described, the whole 
" asselubly is then placed in a tank filled with liquid 
having insulating material, such as paper pulp 
5 or asbestos, in suspension, and this suspended 
luaterial is deposited on the coil assembly in ac- 
cordancewith the previously mentioned Patent 
2,290,671 to Caluilii, I-Iemphill, and Endicott, as- 
signed to the salue assignee as the present appli- 
]0 cation. As disclosed in the patent just luentioned, 
the tube [ [ is connected fo a source of vacuum, 
" causing a pressure differential on the interior and 
exterior of the coil assembly, thereby causing a 
fiow of water through the perlueab{e container 
such as the perforated luetal shield 9 and 
through the ducts formed by spacers ? and 8. 
As the water fiows ttu'ough the perforated luetal 
shield [fi, it deposits its suspension of insulating 
luaterial, such as paper pulp or asbestos, on the 
outer surface of the shield, thereby building up 
an insulating coating [3 about the shield and 
winding. 
I-Iowever, as has been stated hereinbefore, orfly 
a relatively rhin layer of insulating coating can 
be built up in this manner, due fo the fact that 
once such a relatively light coat has been de- 
posited, the vacuulu suction will not be sufficient 
fo. draw any luore liquid or water through the 
already deposited coating. Therefore, in ac- 
 O cordance with out invention, we provide a con- 
stmction which permits the depositing of thicker 
 layers of nsulating material hydraulica!ly than 
can be obtained using only the luethod disclosed 
in the previously-luentioned Patent 2,290,671 fo 
Camilli, I-Ieluphill and Endicott. 
leferring to Fig. 3, there is shown the saine 
coil  as that shown in Figs. 1 and 2, having a 
layer 3 of insulating coating of paper pulp or 
other similar material applied thereto in accord- 
40 ance with the luethod hereinbefore described. In 
order to add another layer of insulating luaterial, 
we provide a new system of ducts above the first 
layer 3 of insulating luaterial. As will be seen 
in Fig. 3, we spirally wind corrugated spacers 8 
over layer 3 of insulating material, and over 
45 corrugated spacers 8, we wind a layer of sorne 
suitable perlueable luaterial such as cotton tape 
14, for example. The spacers 8 may be cut into 
short lengths of slightly luore than one turn, as 
shown in Fig. 3, rather than attempting to wind 
50 a continuous spiral around the entire circumfer- 
ence of the coil structure. Spacers  and cotton 
tape winding  are also placed around the neck 
portion |5. which projects frolu the circular coil 
asselubly, and which contains leads  and 6. 
55 In depositing the additional coat of paper pulp 
or other insulating luaterial, the neck 5 is con- 
nected to a vacuulu source and the ]iquid is 
sucked through the cotton tape 4 and through 
the ducts forlued by spacers 8, into the vacuum 
0 line, as was done when the first coat was 
posited. The suspension of paper pulp or other 
insulating luaterial will be deposited on the cotton 
tape wrapping and will bufld up another insu]at- 
ing coat 6. I-Iowever, just as in the case of the 
65 first coat, a point wfll be reached where the 
vacuulu will not exert sufficient suction to draw 
any luore water through the cotton tape wrapping 
. If it is desired to further increase the thick- 
ness of the insulating coating, it wfll then be 
70 necessary to apply another layer of spacers $ and 
permeable wrapping |4 around the circumference 
of the coil assembly on top of the second layer of 
insu]ation 6 and also around the second layeï 
of insulation on the projecting neck portion 
 This process can be carried on indefinitely, until 
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the thickness of the paper pulp coating around 
the coil has been built up to the desired thickness. 
In the event that the coil which is being in- 
sulated is for use with low voltages and does not 
require a thick coating of insulation or the use 
of a metal shield member 0, as shown in Fig. 1, 
the structure of Fig. 1 may be modifled by omit- 
ring the metal shield  which is primarily used 
for electrostatic shielding purposes and is hot 
necessary when the coil is only subjected to low 
voltages above ground. In the event that the 
metal shield I@ is omitted, the first layer of in- 
sulating material would be applied over a wrap- 
ping of cotton tape 4, which would be used in 
place of the metal shield @ as the surface upon 
which the suspended material would be deposited. 
In other words, a layer of cotton tape 14 would 
be substituted for the metal shield 10 in applying 
the first layer of insulation, and would serve as 
the filtering medium for the application of the 
first layer of insulation in place of the metal 
shield  
It can be seen that out invention provides an 
improved method of depositing insulation hy- 
draulically, since we provide an improved duct 
system for permitting rapid fiow of fiuid through 
the coil body itself, and also provide a simple 
and effective method for increasing the thickness 
of the insulating coating, where that is desired. 
While there have been shown and described 
particular embodiments of out invention, it will 
be obvious to those skilled in the art that various 
 changes and modifications may be ruade therein 
without departing from the invention and, there- 
fore, itis aimed in the appended claires to cover 
all such changes and modifications as fall within 
the true spirit and scope of the invention. 
What we claire as new and desire to secure by 
Letters Patent of the United States is: 
1. The method of insulating an electrical wind- 
ing of the type having a plurality of superposed 
coaxial winding layers, each of said layers having 
a plurality of spirally-wound conductor turns in 
the saine radially-extending plane, which includes 
beating a solid insulating material into bits, in- 
troducing the beaten material into a liquid, posi- 
tioning corrugated axially-extending spacer mem- 
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bers between successive turns of said winding, 
wrapping a corrugated spacer member around 
the outer surface of said winding, afterwards 
surrounding said winding with a covering perme- 
5 able fo said liquid, then immersing said winding 
in said liquid having said insulating material in 
suspension, and creating a difference in the rela- 
tive preaures inside and outside said permeable 
covering so that the liquid adjacent the outside 
10 surface of said permeable covering will pass 
therethrough and deposit its suspension on the 
outside surface of said permeable covering. 
2. The method of insulating an electrical wind- 
ing of the type having a plurality of superposed 
15 coaxial winding layers, each of said layers having 
a plurality of spirally-wound conductor turns in 
the same radially-extending plane, which in- 
cludes introducing a finely-divided iusulating 
material into a liquid, said liquid holding said 
20 insulating material in suspension, positioning 
corrugated axially-extending spacer members 
tween successive turns of said nding, wrapping 
a corrugated spacer member around the outer 
surface of said winding, afterwards surrounding 
25 said .winding with a covering permeable to said 
liquid, then immersing said winding in said liquid 
having said insulating material in suspension, 
and creating a difference in the relative pressures 
inside and outside said permeable covering so 
30 that the liquid adjacent the outside surface of 
said permeable covering will pass therethrough 
and deposit its suspension on the outside surface 
of said permeable covering. 
GUGLIELMO CA1VIILLI. 
35 WILLARD F. M. GRAY. 
LEO IIULLIGAN. 
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